Method to detect only viable cells in microbial ecology.
Propidium monoazide can limit the analysis of microbial communities derived from genetic fingerprints to viable cells with intact cell membranes. However, PMA treatment cannot completely suppress polymerase chain reaction (PCR) amplification when the targeted gene is too short. PMA treatment in combination with two-step nested PCR was designed to overcome this problem. Four experiments were performed to determine the limitation of PMA treatment and to evaluate the suitability of the method by applying the following samples: (1) pure cultures of Escherichia coli O157:H7, Enterobacter aerogenes, and Alcaligenes faecalis; (2) pond water samples spiked with heat-killed E. coli O157:H7 and E. aerogenes; (3) anaerobic sludge samples exposed to increasing heat stress; and (4) selected natural samples of estuarine sediment and lake mud. Results from the first two experiments show that PMA treatment cannot efficiently suppress dead cells from PCR amplification when the targeted gene is as short as 190 bp, however, the two-step nested PCR can overcome this problem. The last two experiments indicate the method that PMA treatment in combination with two-step nested PCR is useful for viable cells detection in microbial ecology.